The cyanobacterium Leptolyngbya sp. strain JSC-1, isolated from a microbial mat from La Duke Hot Springs in Montana, not only can grow under farred light but its photosynthetic apparatus also becomes more effıcient at harvesting light energy under these ordinarily unproductive conditions, according to a team of microbiologists led by Donald Bryant of The Pennsylvania State University in University Park and collaborators from the University of California at Davis. They call this phenomenon far-red light photoacclimation (FaRLiP) and speculate that it is widespread globally and important in environments enriched in such light. Details appear in the 12 September 2014 Science (doi10.1123 /science.1256963).
When shifted from growth under white to far-red light, gene expression involving about 40% of the genome changes by more than twofold, with about 900 genes upregulated and another 2,000 downregulated, according to Bryant and his collaborators. The cyanobacteria replace 17 proteins in three major light-using complexes while also making two new chlorophyll pigments that can capture the far-red light. The cells also use accessory pigments called bilins in new ways. A 21-gene cluster, which includes a phytochrome that is responsive to far-red light and also two response regulators, appears to control expression of some of those several thousand genes.
Leptolyngbya sp. strain JSC-1 "changes the core components of the three major photosynthetic complexes, 
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Ebola Takes Center Stage at Global Health Security Summit
Concerns over the widening Ebola virus outbreak, which is centered in West Africa, took center stage during a Global Health Security Agenda Summit, held at the White House in September. "We have to change our mindsets and start thinking about biological threats as the security threats that they are-in addition to being humanitarian threats and economic threats," President Obama said during the summit. "We have to bring the same level of commitment and focus to these challenges as we do when meeting around more traditional security issues." Regarding the ongoing outbreak in West Africa, he added, "We're going to keep working to get new technologies to hospitals and health workers who need it so they can diagnose patients quickly and do more to save lives at the earliest stages of disease." As of early November, officials reported a total of 13,268 cases of Ebola, 4,960 of which proved fatal. so one ends up with a very differentiated cell that is then capable of growing in far-red light," Bryant says. "The organism is better than other cyanobacterial strains at producing oxygen in far-red light and, in fact, it is even better than the same cells grown under other light conditions. Cells grown in far-red light produce 40% more oxygen when assayed in far-red light than cells grown in red light."
Bryant and his collaborators recently identifıed fıve other strains that, like strain JSC-1, are also capable of FaRLiP. "A few are soil organisms and some others come from hot spring mats as well," he says. "FaRLiP is likely to be driving a lot of terrestrial photosynthesis that otherwise would not be happening because of poor light penetration. All of the organisms to date that can do this also fıx nitrogen. . . . We think this will be a globally important process."
"The retention of a set of paralogous genes for the three major light-utilizing complexes in the genome, their differential expression, and biosynthesis of the complexes illustrates the extent to which photosynthetic organisms will go to capture solar photons and compete for photochemically active radiation," says Charles Dismukes from Rutgers University of New Brunswick, N. J., referring to genes encoding proteins with similar function that likely arose via gene duplications. "This work highlights new possibilities that may be applicable to terrestrial crops to achieve improved performance."
Barry E. DiGregorio is a freelance writer in Middleport, N.Y.
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Microfluidics-Based Assay Identifies, Quantifies Viruses in Water Samples
David C. Holzman
By taking a microfluidics-based approach, a PCR assay was recently retailored for use in identifying and quantifying viruses in water samples, according to Satoshi Ishii of Hokkaido University in Sapporo, Japan, and his collaborators. "If we can quantify viral pathogens in hours, we can stop water distribution and disinfect drinking water before disease outbreaks occur," he says. Details appeared 26 September 2014 in Applied and Environmental Microbiology (doi: 10.1128/AEM.02578-14).
Traditionally, water treatment utilities and food companies rely on measurements of fecal or total bacteria to assess the presence and abundance of enteric pathogens contaminating food and drinking water supplies. However, Ishii says, these measurements sometimes miss other important pathogens, including viruses, and thus can prove unreliable. Although he and his collaborators fırst applied their technology to measuring bacterial pathogens, all along they planned to adapt it to measure viral pathogens, he says.
"We performed multiple quantitative PCR in parallel, in nanoliter-volume chambers that are present in high densities on a chip," Ishii continues. Although the technology was developed by other groups and is commercially available, this is the fırst report of its being used to detect and quantify several viral pathogens at once, he says.
Other methods for simultaneously detecting several microbial pathogens do not provide quantitative information, or are slow and not particularly
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Micropia, a Museum about Microorganisms, Opens in Amsterdam
Queen Máxima of the Netherlands led the opening ceremonies in Amsterdam last September at Micropia, "the world's first museum of microorganisms, the invisible and most powerful life forms on Earth." The new building looms as a black box on the Artisplein, a square that is situated next to the Artis Royal Zoo, whose main attractions of course are visible without magnification. Meanwhile, Micropia is meant to inspire greater interest from the general public in microorganisms, and to serve a more general purpose by being an active "link between the general public and science," reflecting the "increasing importance of biotechnology and life sciences," museum officials note. 
